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Abstract 
This paper introduces a new household panel – ‘The Netherlands Mobility Panel’ (in Dutch: MobiliteitsPanel Nederland MPN). 
To collect trip and trip stage data for the MPN, we developed a state-of-the-art travel diary, the design philosophy of which will 
be explained in this paper. Further, the initial assessment results based on the first data collected autumn 2013 is presented, 
providing insights into the benefits of the travel diary design. We explain how differences in data quality relate to differences in 
diary design, diary layout, and diary content. 
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1. Introduction 
Moving to a new home, having children or getting a new job: all these changes in peoples’ lives will influence 
their travel behaviour. But how do their mobility patterns change? What does ageing of the population, the financial 
crisis or new trends, such as Facebook and Twitter, mean for car use? Cross-sectional data can be used to partly 
study these societal trends and their impacts on travel behaviour on an aggregated level. However, to really 
understand the underlying mechanisms, travel data of individual travellers at several points in time is needed 
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(Ortúzar et al. 2011). Such data are also necessary to calibrate the large-scale strategic transport models that are used 
for example in the Netherlands for ex-ante project evaluations, as well as to improve the predictive validity of these 
models by better describing underlying behavioural dynamics. To identify and explain day-to-day variations in 
mobility and the role of habits in travel behaviour, data should not only be collected for a single day but for multiple 
consecutive days.  
In the Netherlands, a state-of-the-art household panel – ‘The Netherlands Mobility Panel’ (in Dutch: 
MobiliteitsPanel Nederland MPN) was designed and implemented to fulfil the data needs described above. The 
MPN’s objectives are to determine the short-run and long-run dynamics in the travel behaviour of Dutch individuals 
and households and to determine how changes in personal and household characteristics and in other travel-related 
factors (e.g. economic crisis, reduced taxes on sustainable transport or changes in land-use) correlate with changes in 
travel behaviour. In July 2013, respondents from 2,500 complete households filled out various questionnaires and 
recorded their travel data using a three-day travel diary. This will be repeated at least annually with the same 
respondents over the next four years. 
In this paper, we will introduce the overall MPN set-up. The main scientific contribution of this paper concerns 
the innovative design approach of the web-based diary, and the design philosophy, which will be explained in detail 
in this paper. We will not only discuss the design, but also present the initial assessment results based on the first 
data collected during an 8-week period in autumn 2013, providing insights into the effects of the travel diary design. 
This assessment consists of three parts. First, the trip characteristics from our MPN data are compared to travel data 
collected by Statistics Netherlands (in Dutch: Centraal Bureau voor de Statistiek - CBS) by means of their one-day 
trip-based diary (OViN, formerly called OVG/MON). Second, the day-to-day variations in trip and response 
characteristics are determined and compared to findings from literature. Third, the feedback obtained in in-depth, 
face-to-face interviews, held among a subsample of respondents in parallel to the first wave, is analysed. 
This paper is structured as follows. Section 2 briefly discusses the history of long-term travel data collection in 
the Netherlands. In Section 3, the overall setup of the MPN is presented, showing the data to be collected with the 
various questionnaires and the travel diary. Section 4 discusses in detail the innovative design of our travel diary and 
explains the rationale behind the various choices made in the design process. Section 5 presents the first assessment 
of the newly developed travel diary design. Section 6 presents our conclusions. 
 
2. Background 
Several long-running surveys, in which travel data are collected (to varying levels of detail), are currently being 
conducted in the Netherlands. From 1975 onwards, the Netherlands Institute for Social Research (in Dutch: Sociaal 
en Cultureel Planbureau - SCP) has carried out its cross-sectional Time Budget Survey (TBO) once every five years. 
Since 1978, Statistics Netherlands (CBS) annually conducts the Dutch National Travel Survey (OViN, formerly 
called OVG/MON). With a sample size of 40,000 respondents per year, OViN provides the opportunity to study 
trends in travel behaviour on an aggregated level and constitutes an important data source for the calibration and 
validation of strategic long-term traffic and transport models. OViN is a cross-sectional data collection, which means 
that changes in travel behaviour on an individual level cannot be determined.  
In the 1980s, the Netherlands was one of the first countries to conduct a mobility panel survey, known as the 
Longitudinal Mobility Survey (LVO). The LVO panel (Meurs et al 1989) consisted of 1,500 households (about 
3,500 people aged 12 and older). All panel members kept a diary for seven days, twice a year, in which they made 
detailed entries of all their trips. The main reason given for discontinuing the LVO at the time was the high costs – 
panel members received printed diaries in which to record their trips, and the data was then processed by hand. 
When the LVO was discontinued in 1989, the Netherlands no longer had a travel panel survey. However, 
technological progress has been such that prospects for setting up a new panel have greatly improved; for instance, 
high levels of Internet connectivity has vastly reduced data collection costs. 
The KiM Netherlands Institute for Transport Policy Analysis, Goudappel Coffeng, and the University of Twente 
have initiated the development of a panel survey on individual and household travel, titled ‘The Netherlands 
Mobility Panel’ (in Dutch: MobiliteitsPanel Nederland - MPN) which will take the place of the LVO and shed light 
on travel dynamics.  
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In addition to the scientific motivation for starting the MPN as discussed in the introduction, the MPN also 
enables research questions related to current policy developments to be answered at the Dutch Ministry of 
Infrastructure and the Environment. This could, for example, pertain to gaining a better understanding of the factors 
explaining changes in travel behaviour by ‘zooming in’ on the behaviour of particular subgroups. By learning about 
these factors, it becomes possible to improve the response to changes in travel patterns. For example, which changes 
in a person’s life may lead them to reconsider the transport mode they use to commute to work? When is the 
decision to buy a second or third car taken? Moreover, the knowledge gained can be used to adjust large-scale 
strategic transport models, used for policy impact assessment. How can we incorporate new societal trends, such as 
telecommuting, in these models? 
 
3. Overall MPN set-up 
Before we take a closer look at the design of the travel diary, let us first present the overall MPN data collection 
set-up (see Table 1). The MPN consists of five research instruments: four questionnaires and a travel diary. The 
screening and household questionnaires for each household are filled out by an adult household member, while the 
two individual questionnaires and the travel diary are filled out by each household member aged 12 and older. In 
addition to the data collected via the questionnaires and diary, the dataset is enriched with data from administrative 
registers, such as that pertaining to additional car characteristics, spatial transport-related characteristics, and socio-
economic characteristics of recorded postal codes. In this way respondent burden is reduced. Moreover, dedicated 
car, bike and public transport trip planning tools were used to compute the travel distances and times for alternatives 
to the reported trips. 
Table 1. MPN data collected with the various research instruments (questionnaires and travel diary) and complementary data added from 
administrative registers. 
Research instrument Who? When? What? 
Screening questionnaire The contact person within 
each household 
(‘gatekeeper’) 
Before participating in the 
panel (as part of the selection 
procedure) 
• willingness to participate 
• travel data for the non-response analysis 
Household 
questionnaire 
The contact person within 
each household 
(‘gatekeeper’) 
Once a year in autumn 
(Sept.-Nov.), one week 
before the individual 
questionnaire 
• composition of household, main wage-earner 
• annual gross household income  
• ownership of desktop computers and laptops 
• transport vehicles owned by a household 
• car details (licence plate number, annual 
mileage, main user) 
• car parking possibilities 
Individual 
questionnaire 
All respondents aged 12 and 
older 
Once a year in autumn 
(Sept.-Nov.), two weeks 
before the travel diary 
• age, gender, monthly salary 
• respondent’s motherland, their father’s and 
mother’s 
• number of contracted working hours, number of 
average working hours in practice, type of work 
and workplace 
• travel costs subsidies 
• driving licence, type of travel cards and 
transport vehicle availability 
• preferred mode of transport 
• valuation of transport facilities and traffic 
conditions in the neighbourhood 
• access to, and use of, Internet facilities† 
Additional individual 
questionnaire 
All respondents aged 12 and 
older 
Once every two years in 
autumn (Sept.-Nov.), two 
• even years: preferences towards car ownership 
and use, the environment, the economy and 
 
 
† This list is not exhaustive.   
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weeks before the travel diary housing location 
• odd years: the impact of ICT use on mobility 
for working the impact of ICT use on mobility 
for shopping or the impact of social media on 
social networks and on mobility for social 
activities 
Travel diary All household members aged 
12 and older 
Once a year in autumn 
(Sept.-Nov.) for three days 
• addresses of visited locations and main 
activities 
• trips in terms of departure and arrival times, 
order in which transport modes were used, 
distances covered, parking costs, delays and 
travel companion 
Added information 
from registers 
Researchers Afterwards • additional car details, such as brand name, 
model, year of construction, type of fuel, and 
additional tax for car lease 
• spatial transport-related characteristics, such as 
straight-line distances of each postal code to the 
nearest centre of a region, the nearest motorway 
exit, the nearest (Intercity) train station, and the 
nearest metro, tram and bus stop for different 
frequencies 
• socio-economic characteristics of 
neighbourhoods, such as number of jobs and 
number of residences 
Added information 
from trip planners 
Researchers Afterwards • travel distances and times computed for car, 
bike and public transport using dedicated trip 
planning tools 
 
4. Travel diary design process 
This section discusses the travel diary design process and the rationale behind it. In particular, we focus on: 
• Travel data collection approach, including self-completion or automatic passive trip registration, computer-aided 
or not computer-aided, self-reporting or interview, and with or without memory jogger (Section 4.1) 
• Diary type, including trip-based, activity-based or place-based travel diary, and one-day diary or multiple-day 
diary (Section 4.2) 
• Communication and instruction, including sms, telephone and/or e-mail reminder types of instruction material 
(Section 4.3) 
• Implementation and visualization, including webpage lay-out (Section 4.4) 
• Sample selection, including a sample drawn from a population register or from an access panel, and including or 
excluding non-Dutch speaking inhabitants from the survey (Section 4.5). 
Since some sample selection choices directly relate to travel diary design choices, we have included the relevant 
sample selection choices in this section. 
In preparing the travel data collection set-up for the MPN, we had to take into account certain requirements, 
namely that: 
• Travel data should be such that they could be used to explain trends in travel behaviour on an aggregated level; 
for example, decreasing car use of young adults or increasing number of trips of the elderly. The results of these 
analyses will for example be presented to the Dutch Parliament (KiM 2013), requiring that the results are 
representative for the Dutch population. Underlying explanations require not only data on an aggregate level, but 
also on an individual level. 
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• Travel data should, additionally, also be capable of uncovering individual day-to-day and year-to-year variations, 
in order to give insights into the role of habitual choices in travel and the effects of life events on individual 
travel. 
• Travel data should be suitable for calibrating our Dutch large-scale strategic transport models, which are used in 
project evaluations, for example. 
• Travel data should be suitable for studying the influence of intra-household travel behaviour on mode choice, for 
example. This not only requires collecting household characteristics (of all household members aged 12 and 
older), but also the reporting of trip data for the same period. 
• Travel data should contain both origin and destination addresses for all the locations visited, such that trip 
alternatives can be derived and compared to recorded trips, enabling the estimation of travel behaviour models. 
• The travel survey should have a large-scale (± 2,500 households nationwide) and a long-term character. 
In addition, we had to take into account the inevitable budget constraints. 
Over the last 50 years a large amount of literature on travel data collection has been published. Only a small 
portion of that is dedicated to long survey travel panels, more specifically the Dutch Longitudinal Mobility Survey 
LVO (Van Wissen and Meurs 1989), the American Puget Sound Transportation Panel PSTP (Murakami and 
Watterson 1990), and the German Mobility Panel MOP (Zumkeller et al. 2004, Zumkeller et al. 2006) and the 
Chilean Santiago Panel (Yanez et al. 2010). For the past decade, much research on travel data collection has focused 
on automated passive data collection using the Global Positioning System (GPS) (e.g. Wolf 2000). Concurrently, 
many travel surveys are still self-completion types, some of which must be answered on paper (e.g. German 
Mobility Panel MOP, www.mobilitaetspanel.de (Accessed April 2013)), or are a digital version of a printed travel 
diary form (e.g. Michigan Travel Survey (MDOT, 2009)), or are simply structured like a traditional telephonic 
questionnaire with only one question on every page (e.g. the Dutch National Travel Survey OViN (CBS, 2014a)).  
For reasons to be discussed in section 4.1, we decided to use a self-reporting, self-completion, computer-aided, 
web-based travel diary. To the best of our knowledge, no web-based travel diary exists that is suitable for large-scale 
use, takes into account the state-of-the-art knowledge on travel diary design, and makes optimal use of the 
opportunities that a computer-aided approach provides. We have therefore developed one ourselves.  
 
4.1. Travel data collection approach 
The requirement that data should be representative for the Netherlands and can thus be used in Dutch 
Parliamentary policy analyses had a major impact on the data collection approach. Automatic, passive registrations 
of trips and trip stages using GPS either via smart phones or GPS devices is promising. GPS allows for locations to 
be logged automatically, reducing the respondent burden and largely eliminating memory effects. Another benefit of 
GPS is that respondents cannot influence the data by leaving out locations that they deem unimportant or even 
undesirable to register. However, automatic passive registration also has disadvantages. Wolf et al. (2003) observed 
that GPS data often contains emissions, due to diminishing battery power, connectivity issues, and forgetting or 
losing the GPS device. Although algorithms have been developed to deduct trips and travel modes from the GPS 
data (e.g. Thomas et al. (2013), Van Ark (2013)), deducting other aspects of mobility, such as trip purpose and 
transport mode, remains difficult (Bricka et al. 2012), as is deducting for (parking) costs, travel companionship, 
luggage and other travel circumstances. An additional practical problem is the logistical operation of distributing 
GPS loggers to the participating households. This problem is somewhat reduced when smart phones are used, but 
nevertheless only 58% of the Dutch population aged 12 and older uses a smart phone to access the Internet (CBS, 
2014b). Budgetary constraints prevent us from purchasing large numbers of smartphones to be lent to respondents. 
Consequently, we decided to use a travel diary to collect trip and trip stage data via self-reporting.  
Travel diaries often contain incomplete information and many inconsistencies, which is a serious problem, as 
many applications of travel data require consistent and complete information. Data can be cleaned and completed 
afterwards using e.g. logical constraints and logical relations, as is done for the Dutch National Travel Survey OViN 
(CBS 2014a) and the German Mobility Panel MOP (Wirtz et al. 2013). However, this data cleaning and completion 
process is time-consuming and expensive. Therefore we chose to use a computer-aided approach. Computer-
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recorded data can easily be converted into useable output in a uniform format, enabling the improvement of data 
quality by implementing automatic checks on illogical or missing answers. Arentze et al. (1999) describe a multitude 
of problems that can occur using a paper-and-pencil questionnaire. By using a computer-aided approach, we also 
reduced the respondent burden; for example, by automatically adding complete postal codes to entered addresses and 
making previously entered information pertaining to origin and destination locations available for use on other diary 
days. 
That a large sample size was required led to the decision to conduct a self-completion survey instead of deploying 
interviewers for face-to-face (e.g. Yanez et al. (2010)) or telephone interviews. A computer-aided self-completion 
travel diary could be either a web-based diary or a dedicated diary app. The MPN was set up as a web-based self-
completion survey. Dedicated apps certainly have advantages, such as the ability to fill in the diary off-line (at any 
time and place), the possibility to send push-messages reminding respondents to complete the diary, and the 
opportunity to collect the coordinates or characteristics of specific locations/addresses. However, smartphone 
penetration remains much lower than that of the Internet (95%, CBS (2014b)), which means that not all eligible 
respondents will have their own smartphones. Owing to the large sample size and our budgetary constraints, it was 
impossible to give each respondent a smartphone. Additionally, the device dependency of apps creates other 
practical and budgetary issues pertaining to the use of dedicated apps, which do not exist when using a web-based 
diary. Further, a web-based diary has a number of other advantages that are primarily related to the interactive nature 
of webpages: they can allow for routing through questions, performing range and consistency checks, and recording 
completion times and possible skip patterns. However, using a web-based diary also means that respondents will 
probably choose only one moment (or possibly a few moments) during the day to fill in their travel diary. Thus, in 
order to reduce memory effects and improve the recollection of the data, respondents in the MPN receive memory 
joggers (in a handy A5 format) to denote locations, activities, and departure and arrival times. Using a memory 
jogger is an appropriate solution for our type of data collection, because the amount of data to be entered does not 
interfere with registering the data at the end of each diary day. This is contrary to certain time budget studies, in 
which it is critical to register ones activities every 10 minutes (e.g.Cloïn (2013)) and very elaborate memory joggers 
and/or multiple moments of data entry are required throughout the day. 
 
4.2. Diary type 
Trip-based diaries, in which respondents are asked to list every trip they recall in the diary day, were the first 
diary type to be used for travel surveys. This was followed by activity-based diaries, which emerged in the 1980s 
and recorded all the activities respondents had undertaken over a full day (Stopher 1992). The location-based or 
place-based diary was later developed as a combination of both the activity-based and trip-based diaries (Behrens 
and Masaoe 2009). The rationale behind both the activity-based and location-based diaries is that respondents are 
better at remembering their activities or visited locations than they are at recalling all of their trips (Stopher 1992). 
Because the most accurate trip and trip stage information can be recorded using a place-based diary (Behrens and 
Masaoe 2009), we chose to develop a place-based diary. 
One-day diaries provide the opportunity to study trends and to explain observed differences on an aggregated 
level (provided that sufficient background information is collected simultaneously and the sample sizes are 
sufficiently large). However, one-day diaries are unsuitable for studying individual day-to-day variation in travel 
behaviour and the role of habitual choices therein. In order to explain differences in individual travel behaviour, to 
study day-to-day variation, and to have a higher probability of observing longer and infrequent trips, we chose to 
collect data for more than one day. With multiple-day diaries, diary fatigue often occurs after a few days, leading to 
underreporting of trips (Stopher, Swann et al. (2006), Stopher et al. (2008)). Non-home-based trips and infrequent 
trips are the first to be forgotten in multiple-day diaries (Pendyala 1999, Petersen et al. 2013). Further, diary fatigue 
may increase during the research period (Stopher et al. 2008, Golob and Meurs 1986). Another problem is fatigue, as 
individuals get tired of keeping detailed records of their journeys after a few days. There are also studies that do not 
show this increase in diary fatigue (Pas and Sundar 1995). Axhausen et al. (2007) have even reported that certain 
learning effects occur if the research period lasts several weeks. If the incentives for participation increase with 
respondent effort, and hence with the length of the survey period, costs could play a role in the decision about the 
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diary period. Considering the costs of incentives and possibilities of diary fatigue, and given the requirement that the 
data must be able to be used for understanding individual day-to-day variation, we decided upon a three-day diary.  
As mentioned above, one of our main goals is to study the interaction between household members, such as, for 
instance, with regard to how vehicle use is coordinated, how and when children are accompanied, and how tasks are 
divided and combined among household members. It was therefore decided that all members of the same household 
should fill in the travel diary on exactly the same days, as this would allow for a complete picture of intra-household 
interaction regarding mobility to be drawn.  
To avoid the influence of external circumstances, such as weather conditions, national holidays, incidents, strikes 
and elections, the MPN’s fieldwork lasts for an 8 week period each year from September to November. The start day 
has a systematic impact on travel reporting (Golob and Meurs 1986). Consequently, in order to avoid distortions in 
the data due to differences in the start day over time, each household was annually assigned a specific day of the 
week, and a specific week within the survey period, in which they would participate and keep track of their activity 
locations and trips. However, because not all households filled in the diary on the requested days (e.g. failure to 
respond due to vacation), more respondents were initially assigned to the first week than to the last week 
(descending percentages). Households that failed to fill in their diaries in time were moved to a certain week later in 
the survey period. 
To reduce respondent burden and the possible non-response resulting from it, certain travel diaries are based on 
the philosophy to ask as little as possible from respondents (e.g. the New Kontiv design used in the Netherlands, as 
well as in Germany (Moritz and Brög 2001)). In an attempt to further reduce respondent burden, the German 
Mobility Panel MOP only asks for enough detail to be able to geocode the respondent’s residence address (Ortúzar 
et al. 2011). This contrasts with our requirement to be able to determine trip alternatives, for which we need origin 
and destination addresses for each reported trip. To reduce respondent burden as much as possible while collecting 
origin and destination details, a supporting residence/street name database was used to facilitate the entering of 
addresses. 
 
4.3. Communication and instruction 
Good communication with and instruction of respondents are important for good response (Wolf et al. 2003). All 
households were contacted through the so-called gatekeeper, an adult contact person who was approached to fill in 
both the screening and household questionnaires. Although all individual household members received personal 
invitations to participate and fill in their own personal questionnaire and travel diary, general notifications and 
reminders were always also sent to the gatekeeper. In this way, the gatekeeper could encourage other household 
members to keep track of their locations and activities during the same days within the survey period. As such, the 
gatekeeper’s role was to trigger the other household members.  
Unit non-response - meaning that a sampled unit (person or household) failed to respond due to non-contact, 
inability or refusal - may lead to the introduction of bias, which is particularly problematic if this bias is selective. In 
the context of a panel, reducing unit non-response (due to attrition, also) is even more important. Previous studies 
have revealed several effective strategies for reducing unit non-response (Laurie et al. 1999, Richardson et al. 1996). 
These studies led to the following non-response reduction measures being taken: 
• The national government logo is included on most (visual) items of communication with respondents.  
• Respondents are given incentives, as based on a point revenue system that is translated into monetary value 
(standard incentive strategy of the fieldwork agency). Apart from earning individual points for completing the 
personal questionnaire and travel diary, each individual within the household receives additional points if all 
respondents aged 12 and older participate in the survey. Moreover, a lottery is held, offering prizes that range 
from webshop vouchers to an electrical scooter. Yanez et al. (2010) argue that raffling prices after each wave is 
more effective than providing cash or gifts. Murakami and Watterson (1990, 1992) found that incentives reduced 
non-response and that a pre-paid (unconditional) incentive of $1 per individual was superior to a post-paid 
(conditional) incentive of $10 per household. In our case, the respondents received their points after completing 
the survey, as this is part of an incentive system they are already familiar with. 
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• Respondents were provided free telephone (seven days per week from 8:00-18:00) and 24-hour online assistance. 
• A number of reminders were sent to the respondents, with the timing of these sendings in accordance with the 
guidelines proposed by Stopher, Wilmot et al. (2006). After the recruitment phase, and as part of the survey 
package, a printed cover letter was sent to the gatekeepers of each household, notifying them of the diary period. 
Next, an email reminder was sent to each respondent 24 hours prior to his or her first diary day starting (pre-diary 
day reminder), in order to give personal notice of the impending diary period. During the diary days, personal 
mobile phone text messages were sent at set times during the three diary days, reminding respondents to keep 
track of their locations and activities in the memory jogger. Finally, email reminders were sent 24 hours after 
each day and additionally 72 hours after the last of the three diary days, if the respondent had not completed his 
or her online travel diary by that moment. In addition to these printed and digital reminders, interviewers trained 
in refusal conversion phoned the respondents who had not responded in time. After 72 hours after the last diary 
day, the online travel diary was planned to close for data recording, diminishing possible memory effects. In their 
pre-survey packages, respondents were informed of the time period in which the diary was available for data 
entry. In the first wave, the closing of the data-recording period was incidentally set to seven days. In future 
waves, the closing date will be set to three days. 
• Various instruction materials were available to the respondents. An instructive film was featured on the diary 
website (see Section 4.4), explaining the basic features of the travel diary. Further, respondents could download 
an instruction manual (pdf) that was also sent in a printed version to their home addresses. Given the fact that 
only some respondents actually read the survey instructions, included in the memory jogger was a separate FAQ 
insert pertaining to special circumstances and trips (e.g. professional trips, leisurely walks without specific 
destinations, shopping trips to multi-store locations) containing references to the instruction manual is.  
• An animated film was made to give a glimpse of the type of results and insights the MPN will provide (available 
at http://www.kimnet.nl). Moreover, the latest results are routinely posted on the MPN website, showing the 
progress and relevance of the MPN analyses.  
 
4.4. Implementation and visualisation 
The final stage is the actual implementation and visualisation of the web-based diary. The website has a dedicated 
interface design to optimally guide respondents, reporting their trips from one place to the next throughout the 
survey period and applying logical checks and logical relations to the entered data.  
The MPN website’s starting page has four different tabs, each referring to the essential elements of the MPN 
travel survey website, namely: (1) homepage tab, (2) tab to enter and alter addresses, (3) tab with diary days (the 
heart of the diary), and (4) tab with password functionality. The homepage (1) contains a brief general description of 
research objective; an instructive film explaining the diary’s basic features, and a more detailed instruction manual 
(pdf); an animated film showing the type of results obtained from the research; and helpdesk contact information 
(phone number / email address). On the “enter addresses” page (2), respondents can enter the addresses of visited 
locations. Supporting this page is a database containing a file of Dutch addresses, which serves to facilitate the 
entering of residences and street names. The place-based diary (3) is not simply an electronic version of a printed 
place-based diary; rather, we developed the web-based place-based diary in such a way that it closely reflects the 
basic principle behind all place-based diaries: that is, use locations, and the main activities performed at these 
locations, as a way of recollecting a day. The required data - detailed trip and trip stage information - is collected 
once the locations and activities are given spanning the entire day. With this in mind, the web-based diary was 
developed as a two-level webpage: at the higher level, respondents fill in locations, activities, arrival and departure 
times, while on the lower level page they report detailed information about trips and trip stages. Finally, the tab with 
password functionality (4) provides respondents with the possibility of altering or resetting their passwords. 
Figure 1 shows the webpage where respondents fill in all the locations that they have visited during a day, 
including the related activities, arrival and departure times for each of those locations. The upper half of this page 
follows the order of the questions in the place-based diary. Each time a respondent answers the questions and clicks 
‘Save’, the information is entered as a new line in the matrix (right lower half) that contains all the location activities 
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and times that have thus far been entered. The day planner is visualised on the left lower half of the page: the orange 
boxes (with icons denoting the various types of activities) correspond to the information entered thus far. A trip is 
assumed to be made between two different locations and is added automatically. Note that many travel diaries run 
from 03:00 on Day 1 until 02:59 on Day 2 in order to facilitate frequently occurring day crossing trips (e.g. the 
Michigan travel diary, MDOT (2009)). For practical reasons, our diary runs from 00:00 until 23:59. 
 
 
Fig. 1. Screenshot of webpage for filling in daily locations, activities, and arrival and departure times. 
 
Fig. 2. Screenshot of webpage for filling in trips and trip stages. 
After the day planner is completed from 00:00 until 23:59, respondents are asked if this information is correct. All 
locations are therefore checked consecutively. If all entered locations and corresponding times and activities are 
correct, respondents are asked, for each set of two consecutive locations, whether or not a trip was made between 
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these two locations, and whether or not the timing of the trip was correct. If a trip was indeed made, respondents 
must then answer some questions about that trip and various trip stages on another webpage (see Figure 2). These 
questions refer to the transport mode used, whether travelling alone or with others, the parking costs, and any 
experienced delay. This process of checking and reporting trips continues until all trips undertaken that day are 
entered. 
Although literature warns that checks of entered data may result in non-response, their inclusion can vastly 
improve data quality, thereby reducing costly data corrections and imputation afterwards. Three types of automated 
checks were therefore implemented: 
• Checks leading to an automatically filled in field in the diary, such as the last destination entered as the next 
origin 
• Checks resulting in warnings that do not require correction before proceeding, such as transport modes used to 
travel to public transport stops or the ending of a day at a different location than one’s known home address 
• Checks that require correction of entered data before proceeding to the next question, such as extreme travel 
speeds or impossible combinations of answers, such as being a car passenger without having a travel companion. 
We did not check for irrational reporting behaviour or skip patterns, as was done for the questionnaires. Because 
diary data were combined with questionnaire data after the full survey was completed, no cross-checks were made 
during the entering of the travel data (e.g. car drivers without a driving licence). 
 
4.5. Sample selection 
The sample was drawn from an existing access panel. From a purely scientific perspective, one might prefer to 
draw a true probability sample of households from the Dutch population register. However, the response rates to 
Internet surveys conducted on true probability samples drawn from a population register are relatively low. For 
example, in 2013, the CAWI response rate for the Dutch National Travel Survey OViN was 19%, while the overall 
response rate was 51% for CAWI, CATI and CAPI together (CBS 2014a).  
In order to attain a representative sample of the entire Dutch population, one would have to invest large amounts 
of time, effort and money into reaching specific groups. To include non-Dutch-speaking citizens would require 
translating every research tool into at least a dozen different languages, for example. Moreover, due to the illiteracy 
of some non-Dutch-speaking citizens, translating alone would not be enough. The question then is if such efforts 
would pay off? The group of non-native Dutch citizens is diverse (major differences in cultural background), and 
there are also major differences between first, second and third generation non-native Dutch citizens within a 
particular group. Given the total MPN sample size, there would only be a handful of respondents within each of 
these various groups. At a later stage, the survey could always be repeated for specific target groups. We therefore 
decided to focus on Dutch citizens residing in the Netherlands who had the ability to read and write in the Dutch 
language.  
Using a web-based diary may have also introduced a selection bias. To prevent possible under-coverage of certain 
groups and the selection bias resulting from excluding people who had no access to computers and the Internet, we 
would have had to use a mixed mode approach, or provide these households with computers and Internet access, 
which was virtually impossible given our budget restraints. The Dutch National Travel Survey OViN uses a mixed 
mode approach (CAWI, CATI and CAPI) to prevent selection bias. However, a mixed mode approach may 
introduce mode affects (see Bäckström and Nilsson (2002) and De Leeuw (2005)). 
For the MPN, self-selection effects are at least partly dealt with by selecting a fieldwork agency that does not 
allow individuals to register themselves as respondents. Further, the communication between the fieldwork agency 
and respondents occurs via email, telephone and traditional mail, as suggested by Sills and Song (2002). Moreover, 
professional panellists are not present in the sample. The Netherlands recently started a register of panellists. 
In addition to the ‘within-wave fatigue’ (diary fatigue), ‘between-wave fatigue’ (panel fatigue) has also been 
observed. Van Wissen and Meurs (1989) and Meurs et al. (1989) studied panel fatigue in the context of the Dutch 
Longitudinal Mobility Survey, and Murakami and Watterson (1992) in the context of the Puget Sound 
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Transportation Panel PSTP. Meurs et al. (1989) found increasing levels of trip underreporting with each subsequent 
wave of the survey (from 2.27 non-reported trips per week per person in wave 1, to 8.35 non-reported trips in wave 
7). Murakami and Watterson (1992) found that home-based work trip rates were stable between the first two waves 
of the Puget Sound Transportation Panel PSTP. Reductions in overall trip rates could be attributed to underreporting 
of other home-based and non-home-based trips. These trips presumably suffer from greater underreporting, as they 
are not as routine and fixed as the work trips. In the German Mobility Panel MOP, panel fatigue is partly dealt with 
by using a rotating panel (Zumkeller 2009). Each household only participates for three consecutive years. And each 
year the sample is refreshed to replace those households that had to quit after three years and the non-responsive 
households. Given that we were only secure about the first four years of funding, we decided not to use such a 
rotating scheme. However, if the MPN is continued after 2016, and if panel fatigue does indeed prove to be an issue, 
we will reconsider this decision. 
 
5. Travel diary assessment 
In this section we assess our web-based diary design, by analysing whether the diary indeed provides reliable trip 
and trip stage information. To this end, we first compare the travel data collected via our MPN travel diary to the 
travel data collected for the Dutch National Travel Survey OViN by Statistics Netherlands (CBS). First, we 
determine if, and to what extent, differences in trip characteristics are caused by differences in diary design, such as: 
trip-based vs. place-based diary; dedicated website vs. web-based travel questionnaire; directly applying logical 
constraints and logical relations during trip and trip reporting, etc. Second, we show variations in day-to-day 
variations in trip and response characteristics and determine how they relate to the findings from literature. Finally, 
we analyse the feedback obtained from respondents during the in-depth, face-to-face interviews conducted with a 
subsample of respondents in parallel to the first wave. Non-response is an important aspect in the assessment. 
Currently, non-response in the various stages of the MPN is studied in detail. These results will not be discussed in 
this paper. 
 
5.1. Comparison between OViN and MPN 
In order to gain an understanding of the data quality we compared the trip data we collected with our three-day, 
place-based web diary during eight weeks in autumn 2013, to the trip data from the renowned Dutch National Travel 
Survey OViN (CBS 2014c), which Statistics Netherlands collected for 2013 using a mixed mode approach (CAWI, 
CATI and CAPI). The MPN sample consists of 1,978 households and 3,996 individuals (response rate of 64%), from 
which each member aged 12 and older completed the diary. The OViN sample is not a household survey, but rather 
a personal survey, consisting of 35,993 individuals aged 12 and older. In both samples, the holiday travel and 
professional travel of truck and bus drivers is excluded from the analysis. 
Based on the differences in the diary designs and number of diary days, it is reasonable to expect certain 
differences in the reported trip characteristics between both datasets. Based on the literature, the following 
hypotheses were formulated and tested when the MPN was compared to OViN:  
1. The average number of reported trips, the average total distance travelled, and the average total travel time per 
person per day is higher (e.g. Behrens and Masaoe (2009)) 
2. The average number of short distance trips per person per day is higher, primarily due to the trips undertaken 
with slow transport modes (walking and cycling) (e.g. Behrens and Masaoe (2009)) 
3. The average number of reported non-home-based trips per person per day is higher (e.g. Wolf et al. (2003) and 
Brög et al. (1982)) 
4. The number of unique visited locations per day is higher. 
Given that both surveys differ in more than one aspect, one cannot state with certainty which specific design 
element caused the differences in the data between both samples.  
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Hypothesis 1: Overall reported mobility  
Behrens and Masaoe (2009) found that a place-based diary (as used in the MPN) results in a higher number of 
reported trips per person per day than an activity-based or a trip-based diary (as used in OViN). Our hypothesis is 
that this will hold for the comparison between OViN and MPN. And indeed the hypothesis holds: the average 
number of reported trips per person per day is significantly higher in MPN (3.1) than in OViN (2.6), as is the 
average total travel distance of reported trips per person per day (35.6 km vs. 32.8 km), and the average total travel 
time of reported trips per person per day (a difference of 2 minutes). All differences are significant on a 95% 
significance level.  
 
Hypotheses 2: Reporting mobility for short trips and slow modes 
Behrens and Masaoe (2009) also found that the number of walking trips and short distance trips are higher in a 
place-based diary than in a trip-based diary, as they are more easily forgotten in the latter type. Our hypothesis is that 
this will hold for the comparison between OViN and MPN. It turns out that although the average mobility per person 
per day is higher in MPN (more trips, longer travel distances and longer travel times), the mean travel distance per 
trip is lower (11.6 km in MPN vs. 12.4 km in OViN), which can be explained by the fact that the number of very 
short trips (< 1 km) is significantly higher in the MPN (see Figure 3). These very short trips are mainly walking and 
cycling trips. The share of short- distance cycling trips (< 1 km) is 11% in MPN, compared to 5% in OViN. 
Moreover, 75% of all walking trips in MPN are shorter than 1 km, while in OViN this figure is only 50%.  
Whether or not differences only occur with respect to frequent trips (shopping, work, school/study), or for less 
frequent trips (recreational, touring/walking and services/personal care) - which is to be expected (Wolf et al. 2003) - 
will be subject to further research. The same holds for the reporting of non-destination round trips, i.e. trips with 
equal origin and destination, such as a recreational walking trip or walking a dog. 
 
 
Fig. 3. Distribution of number of trips per distance for people aged 12 and older, in 2013 from the Dutch National Travel Survey OViN and the 
Netherlands Mobility Panel MPN. 
Hypothesis 3: Reporting of non-home-based trips 
The percentage of reported non-home based trips, i.e. trips for which both origin and destination are not the home 
address, is significantly larger in the MPN (19.3%) than in OViN (18.1%). This is in accordance with Wolf et al. 
(2003), who found that non-home based trips in particular were less likely to be remembered and hence reported 
when using a trip-based travel diary, as compared to a place-based travel diary. Moreover, the average number of 
trips, the average travel distance, and the average travel time of reported per person per days is larger in the MPN 
than in OViN for both home-based and non-home based trips. Whether or not this holds for specific types of home-
based and non-home based trips will be subject of further research. 
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Fig. 4. The number of unique locations visited on the first diary day in the Dutch National Travel Survey OViN and the Netherlands Mobility 
Panel MPN. 
Hypothesis 4: Number of unique locations visited per day 
We have previously shown that the average mobility per person per day is higher in the MPN (more trips, longer 
travel distances, and longer travel times) than in OViN and have argued that this is due to the fact that MPN is a 
place-based diary, while OViN is a trip-based one. Our hypothesis is that for the same reason the number of unique 
locations visited and reported by respondents is also higher in the MPN than in OViN. To test this hypothesis, we 
compared the number of unique locations visited on the first diary day in MPN with the number of unique visited 
locations in OViN (see Figure 4). In MPN, the average number of unique visited locations on the first diary day is 
indeed significantly higher than in OViN. This supports our hypothesis. In the future we will further study the 
additionally reported unique locations (e.g. to determine if they are less frequently or incidentally visited). 
 
5.2. Day-to-day variation in trip and response characteristics 
Based on the literature, the following hypotheses were formulated and tested:  
5. The number of unique visited locations increases after Diary Day 1 (e.g. Shönfelder and Axhausen (2010)). 
6. The average number of reported trips per person per day decreases from Diary Day 1 to Diary Day 3 due to 
diary fatigue, with the level of decrease depending on the first diary day (e.g. Golob and Meurs (1986)). 
7. The average number of reported trips per person per day decreases from Diary Day 1 to Diary Day 3, primarily 
pertaining to non-frequent trips and short trips (e.g. Golob and Meurs (1986)). 
8. The average number, the average distance, and the average travel time of reported trips per person per day is on 
average lower when the delay between reporting and the travel day increases. 
Hypothesis 5: Additional unique locations reported after Diary Day 1 
Measuring travel behaviour deriving from multiple days is likely to result in a larger number of unique locations 
visited by respondents; specifically, locations that are visited less frequently or incidentally. Multiple day trip data 
therefore provides the opportunity to gain better insights into an individual traveller’s range of activities. We 
conducted tests to determine the extent to which additional unique locations were reported after Diary Day 1 (see 
Figure 5). Note that 17% of the respondents did not travel at all on the first diary day. On Diary Day 3, 63% of 
respondents reported new locations that they had not reported previously. This is in accordance with the findings of 
Shönfelder and Axhausen (2010), who studied six weeks of travel data deriving from automated passive trip 
registrations using GPS devices and found that on average people visited 0.3 new locations each day, of which half 
were visited for recreational purposes. 
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Fig. 5. The percentage of respondents that visits x unique locations on Diary Day 2 compared to Day 1, respectively on Diary Day 3 compared to 
Diary Days 1 and 2 in the Netherlands Mobility Panel MPN in 2013. 
 
Hypothesis 6: Diary fatigue differs per weekday 
As described in Section 4.2, diary fatigue may cause a decrease in the number of reported trips over time (Golob 
and Meurs 1986, Pas and Sundar 1995 and Goulias et al. 1992). Golob and Meurs 1986 found statistically and 
behaviourally significant reductions in trip reporting over a seven-day diary period. These reductions are primarily 
attributed to an increase in the number of respondents that reported no travel, as well as to a decrease in the number 
of reported walking trips on later diary days. To check whether this also holds for the MPN data, we analysed 
differences in the number of reported trips per day depending on whether a specific day was the first or second diary 
day. 
Before discussing these results, we first present the average number of reported trips for each day of the week. 
The average number of reported trips per person per day is 3.3 on weekdays, and 2.5 on weekend days (see Figure 
6). The average number of reported trips on Sundays is significantly lower than on the other days of the week. 
 
 
Fig. 6: Number of reported trips per person per weekday in the Netherlands Mobility Panel MPN in 2013. 
The amount of diary fatigue in terms of the average number of reported trips per person per day is not significant 
at a 95% significance level. The average number of reported trips per person per day declines from 3.2 on Day 1 to 
3.1 on Day 2 and 3.0 on Day 3. Surprisingly, the number of respondents reporting no travel does not increase over 
the course of three diary days, but rather decreases from 748 (Day 1) to 695 (Day 2) and 678 (Day 3). Moreover, no 
significant changes were found in the average travel distance and average travel time per person per day. 
Golob and Meurs (1986) further found that the level of change in the average number of reported trips per person 
per day depends on the first diary day. This was an important finding, because it means that the diary period’s 
starting day should be fixed for respondents throughout the waves, and that the respondents’ starting days should be 
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equally divided over the days of the week in order to prevent systematic bias in reporting. Our data support the 
Golob and Meurs (1986) finding that the amount of change in the average number of reported trips per person per 
day depends on the first diary day (see Figure 7). To exemplify this, we describe the effect of diary fatigue on 
Mondays versus its effect on Wednesdays. For Mondays, diary fatigue led to a decrease in reported trips from 3.4 to 
3.0 when Monday was the first diary day, compared to Monday being the second diary day. For Wednesdays, the 
decrease was smaller (3.4 when Wednesday was the first diary day, compared to 3.3 when Wednesday was the 
second diary day). Other days of the week show varying levels of decrease.  
 
 
Fig. 7: Number of reported trips per person per day, based on the weekday of the first diary day (starting day) in the Netherlands Mobility Panel 
MPN in 2013. 
 
Hypothesis 7: Diary fatigue in relation to distance and trip purpose 
There is no significant difference between Diary Days 1, 2 and 3 in terms of the number of reported trips for all 
the various trip purposes (see Figure 8a). Moreover, there is no significant difference between Diary Days 1, 2 and 3 
in terms of the number of reported trips for the various trip distances (see Figure 8b). The small decrease in the 
average number of reported trips from Diary Day 1 to Diary Day 3 could not be explained as an underreporting of 
less frequent trips or short distance trips, as suggested by Golob and Meurs (1986). 
 
 
Fig. 8a Number of reported trips per person per day for Diary Days 1, 2 and 3 for the various trip purposes; Fig. 8b. number of reported trips 
per person per day for diary days 1, 2 and 3 for the various trip distances in the Netherlands Mobility Panel MPN in 2013. 
Hypothesis 8: Delay between travel day and reporting day 
The amount of time that passed between the travel day and the reporting day (the day the trips were reported) 
could be an explanation for the differences in the average number of reported trips per person per day for each 
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weekday, depending on whether it was first, second or third diary day. Due to a small omission in the diary software, 
respondents had the opportunity to report trips up to seven days after undertaking a trip (instead of the preferred 
maximum of three days, as noted in Section 4.2). However, this omission provided us with the opportunity to study 
the impact that the delay between travel day and reporting day had on reported trip characteristics. For wave 2, the 
software will be rectified and the diary will be closed three days after the last travel day. 
53% of all households reported their trips on same day as they made them. 86% of all households had filled in the 
travel diary after two days. The average number, the average distance and the average travel time of reported trips 
per person per day was on average lower if the delay between the reporting and the travel day was three days or 
more (see Figure 9). For those travellers with longer delays between travel days and reporting days, the availability 
of a memory jogger did not prevent underreporting, which may be explained by the fact that those respondents with 
higher reporting delays were less involved in the research and were actually too busy to satisfactorily participate. It 
may well be that the various types of reminders was what encouraged them to fill in the diary after a few days. They 
probably did not fill in the memory jogger on all travel days, and consequently had to largely rely on their own 
memories. This further strengthened our idea to close the diary three days after the last travel day.  
At first glance it seems strange that if reporting takes place on the travel day, the average travel distance and time 
of reported trips is lower than when the delay is of one of two days. The explanation for this could be that a diary 
day was completed before the day had ended. If for example the respondents close a diary day early because they do 
not expect to travel later that day, this could result in an underreporting of evening trips. Determining whether this is 
true will be part of future research. To prevent diary days from being closed early, in wave 2 a diary day could not be 
closed before 19.00. 
 
Fig. 9: Percentage of differences in average number of reported trips, average reported travel distance or average reported travel time per person 
per day depending on the delay between the travel day and the reporting day in the Netherlands Mobility Panel MPN in 2013. 
5.3. Feedback from in-depth face-to-face interviews 
In order to assess the data collection process and the newly developed diary, in-depth face-to-face interviews 
were held with a small but random subsample of respondents in parallel to the first wave. These interviews were 
structured with questions pertaining to: 
• Knowledge and use of the instruction manual and the instruction film 
• Knowledge and use of information about the research on the KiM website, including the animated film 
• The use of, and experience with, the helpdesk (by telephone or email) 
• The response behaviour of the various household members 
• The look and feel of the MPN website (use of colour, self-explanation, readability on various platforms, etc.) 
• Practical issues, such as logging in and entering visited addresses 
• The understanding of the web-based diary. 
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The main findings from the in-depth interviews were that the respondents understood the instruction material; that 
usually only the gatekeeper read the complete instruction manual and often instructed the other household members; 
and that the distributed memory joggers were used by the vast majority of respondents and were deemed to be very 
useful in keeping track of all the various locations, activities, times and distances. Moreover, having to report all the 
addresses visited during the three-day diary period was not regarded as a burden. However, some respondents 
complained that it was difficult to enter the exact address of several locations and advised us to simplify the address 
entering process. To what extent the entering of all visited addresses impacted the reported trips (e.g. underreporting 
of non-frequently visited locations and corresponding trips) is the subject of further research.  
Based on the respondents feedback, the diary should be further optimised for use on smaller screens, as tablets in 
particular were more often used for filling in the diary than was expected. Household members often filled in the 
diary together; for example, one after the other on a personal computer, or simultaneously, with one person using a 
laptop and the other a smartphone or tablet. The simultaneous reporting process, using various platforms, underlines 
the importance of having an equal layout on all types of devices. The gatekeeper was found to play an important role 
within the household with respect to the research. In most cases, the gatekeeper: 
• Reads the instruction manual and/or watches the instruction film. As such, the gatekeeper is a source of 
information for the other family members 
• Alerts the other household members when the research starts, reminds them to take the memory jogger with 
them, and reminds them to fill out the information online by the end of the day 
• Sometimes fills in the online diary based on the complete memory joggers of the other household members. 
Although they do not fill in the online diary themselves, the respondents are often nearby to answer questions. 
• Sometimes fills in gaps in their children’s memory joggers, mainly when there are omissions in the memory 
jogger related to standard school times, (known) meetings with friends, and joint activities and trips (made as a 
family). In that respect, there turned out to be a small amount of proxy reporting. 
Respondents mentioned that diaries were often filled in on the same day, and this was also found in the response 
data (53% of households filled in the diary on the same day). The way in which household members interacted in 
filling in the diary had a positive impact on the number of households in which all household members aged 12 and 
above fully completed the diary.  
Based on the in-depth interviews, various improvements were made: 
• We further facilitated the registration of visited addresses. 
• We simplified the logging into the website.  
• We developed an inset for the memory jogger containing FAQ’s about special circumstances and trips (e.g. 
professional trips, leisurely walks without a specific destination, shopping trips to multi-store locations), 
containing references to the instruction manual. 
• The memory jogger was extended with an additional column for reporting travel distances. Because car drivers 
knew that after Day 1 they also had to report travel distances, they used their navigation systems or odometers to 
keep better track of travel distances. On Day 1 they often used Google maps to determine their travel distances. 
6. Overall conclusions and further research 
In this paper we introduced the innovative household panel – The Netherlands Mobility Panel (in Dutch: 
MobiliteitsPanel Nederland MPN) – that was set-up to study the short-run and long-run dynamics in the travel 
behaviour of Dutch individuals and households, and to determine how changes in personal and household 
characteristics, and other travel-related factors (e.g. economic crisis, reduced taxes on sustainable transport or 
changes in land-use), correlate with changes in travel behaviour.  
A state-of-the-art travel diary was designed to collect trip and trip stage data for the MPN, the design philosophy 
behind this travel diary was explained in detail in this paper. The developed travel diary is suitable for large-scale 
use, takes into account the state-of-the-art knowledge available about travel diary design, and makes optimal use of 
the opportunities that a computer-aided approach provides. The main features of this travel diary are that it is self-
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completion, web-based, three-day, and place-based. The website has a dedicated interface design for optimally 
guiding the respondents as they report their movements from one place to the next throughout the survey period, and 
applies logical checks and logical relations to the entered data. The diary is complemented by a memory jogger, 
several types of instruction materials, various types of reminders, and a helpdesk.  
We have also presented the initial assessment results based on the first data collected during an 8-week period in 
autumn 2013, which provides insights into the effects of the travel diary design. Travel data collected with our MPN 
travel diary were compared to travel data that Statistics Netherlands (CBS) collected for the Dutch National Travel 
Survey OViN. Differences in trip characteristics could be explained by the inherent differences in the diary designs, 
such as trip-based vs. place-based diary, dedicated website vs. web-based travel questionnaire, directly applying 
logical constraints and logical relations during trip and trip reporting, etc. We provided evidence showing that the 
data quality is significantly higher in MPN than in OViN. The average reported mobility per person per day is higher 
in MPN, while the level of underreporting of specific types of trips (non-home-based trips, short trips, walking and 
cycling trips) is significantly lower. Further, day-to-day variations in trip and response characteristics were 
determined for MPN, and these turned out to be in line with what could be expected based on the available literature. 
Moreover, we analysed the feedback we obtained from in-depth, face-to-face interviews held among a subsample of 
respondents in parallel to the first wave. This feedback provided useful insights in the reporting behaviour of 
households and the specific role that the gatekeeper plays in reminding household members to participate in the 
research and assisting them with filling in travel diary. Given the assessment results, we conclude that the presented 
travel diary design is not only suitable for use in the Netherlands, but can also be used for travel surveys conducted 
in other countries. 
As a next step, we will further assess the developed travel diary design, study the non-response in detail, and 
further apply these data in different applications, such as travel choice modelling, studying the impact of ICT on 
shopping and hence on shopping mobility, and calibrating large-scale strategic transport models. Initial results have 
already been reported in Olde Kalter et al. (2014), Hoogendoorn-Lanser et al. (2014), and Schaap et al. (2014). 
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